
App€ndix 5-3

Coal Plllar Safety Factor Calgulatlong



COAL PILLltR SAFETY FACIORS

Hethodr  u ted  to  ca tcu la te  coa l  p i l l a r  sa fecy  fac ro rs  spper r  i n  Append ix  l 2 -1.  An Averrgc uaiar ie l  conpress ive s t rengch (co)  oe lgz l ;s t  (A; ; " ; ; i ; ' i ; - ; i ,
and an overburden-  Pressure gradienc (sr )  o f  I  ps i  per  fooc of  overburden are usedin  ca l cu lac ion  o f  p i l t a r  s i f e t y  f ac to rs  i n  t he  Ne ico  s ta te  Leases .

EOUATIONS:

CALCUI.ATIONS:

P i l l a r  S t reng rh  (C " ) :  Cp  -  C  ( . 778  +  .ZZZ  g / t ) ,

C -  Coal  Uniax ia l  Coopress ive SErength
l ,  -  t i id th  of  p i  I  lar
l l  -  t t e igh t  o f  p i l l a r

Recovery Factor  (R) :  R -  d /Ag

Ao -  Area  o f  Ent ry
Ar -  Total  Area

Sa fecy  Fac ro r  (F .S .  ) :  F .S .  -  Cp  ( l -R ) , /S ,

Sv -  Verc ica l  St re33 -  I  ps i r / fooc of  overburdea

Lease  l { L -21569  (T l5S -R6E-Sec36 )  :

SEC 36, ltu StJ tttf (ttine Roon)

Cr i t e r i a :  H -E feeB
S,  -  1900  Ps i
C  -  1E21  ps i
lJ  -  60 feeE
P i l l a r  l engch  -  140  fea t
Pi l lar  cengers -  80 and 160 feec

Cp  -  I 82 I ( . 778+  . 222 (60 /8 ,  )  -  4449  ps i
R  -  20 (80+140 ) ,280x160  -  . 34
F .  S .  -  4449 (L '  . 34 )  / 1900  -  1 .55



L e a s e  H L - 2 1 5 6 a  ( T 1 J S : R 6 E - S e e 3 6 )  C a n t i n u e d :

SEC 36, xr xlf llrf (Hine Rooo)

Cr i ca r i e :  H -8 feeg
S,  -  2000 Psi
C  -  1821  ps i
l{ - 60 feer
P i l l a r  l eng th  -  140  fee r
P i l l a r  cence rs  -  80  and  160  feeC

9n -_! !z t ( . l ls+.222(60/ar)  -  4449 ps i
R -  20 (80+140 ) /B0x l60  -  . 34
F .S .  -  4449 ( l - . 34 ) / 2000  -  l . 4 t

sEc 36, sIJ Mf (Hine roon)

Cr i t e r i a :  l l - 7 f eeE
S,  -  1900  Ps i
C  -  1821  ps i
t{ - 60 feet
P i l l a r  l engch  -  140  fee t
Pi l lar  cencers -  80 and 160 feet

Cp  -  1821 ( . l Z8+ .222 (60 /7 ) )  -  4882  pc i
R  -  20 (80+140 ) ,280x160  -  . 34
F .S .  -  4E82 ( l - . 34 ) / 1900  -  1 .70

SEC 35, SH SIf ltE (Hine room)

Cr i ce r i a :  l l - 8 f eec
S '  '  1200  Ps i
C  -  1821  ps i
l f  - 60 feet
P i l l a r  l eng th  -  140
P i l l e r  cen te rs  -  80

fee l
and 160 fect

Cp -  1821( .778+.222(60/8r )  -  4449 ps i
R -  20(80+140) /80x160 -  .3b
F .S .  -  4449( l - .34 ) /1200  -  2 .4J

sEc35, sr  sE

Cr i  ce r i a :

(Hine main entry)

H -8 fees
S ,  -  1500  ps i
C  -  1821  ps i
I ' l  -  60 feet
P i l l a r  l engch  -  I 40  f eeE
P i I l a r  cenE ,e rs  -  80  and  160  fee t



cp  -  1821( .228+.222(60 /8 ) )  -  4449  ps i
R -  20(80+140) ,280x160 -  .34
F .S .  -4449(1 - .34r / t r00  -  1 .96

SEC 36r f,E xE tfE (ltine main enrry)

36, sE SE lfB

Cr i  ce r ia :

(Hine nain ent ry)

H -8 feeE
S"  -  700  Ps i
C  -  I 82 l  ps i
t l  -  50 feec
P i l l a r  l eng th  -  140
Pi l lar  cent ,ers  -  80

feer
and 160 feec

529E ps i

f e e t
and 160 feec

Cr i t e r i a :  H -6 .25  f ee t
S,  '  800 Psi
C  -  l 82 l  ps i
l f  -  60 feec
P i l l a r  l engch  -  140
P i l l a r  cence rs  -  80

C l  -  lAZ l ( . 778+ .222 (60 /6 .2 t ) ,  -
R  -  20 (80+140 ) ,280x160  -  . 34
F .S .  -  J298 ( I - . 34 ) / 800  -  4 .37

sgc

cp  -  1821( .778+ .222 (60 /8 ' . ' )  -  444g  pcL
R  -  20 (80+140 ) ,280x160  -  . 34
F .S .  -  4449 ( l - . 34 ) / 700  -  4 .19

sEc 36, lfE sB sB

Cr i te r i a :

% -  lgZ l ( .778+ .222(60 /E) )  -  4449  p r i
R  -  20 (80+140) /80x160  -  .34
F .S .  -  4449( f - . fq ) / l 6JO -  1 .78

sEc 36, sE stf (Hine main entry)

H -8 feec
S ,  -  1600  ps i
C  -  l 82 l  ps i
W -  60  f eec
P i l l a r  l engch  -  140
P i l l a r  cence rs  -  80

( l t ine main encry)

l l  -  8 feec
S '  -  1650  Pc i
G  -  l 82 l  ps i
l f  - 60 feec
P i l l a r  l eng th  -  I 40  fee t
Pi l lar  cencer !  -  80 and 160 f ts t

f ee t
and 160 feec

Cr i  ce r i a  :



cD  -  lSz l ( . 778+  . 222 (60 /8 )  )  -  4449  ps i
R -  20(  80+140 ) ,280x160 -  .  34
F .S .  -  4449 (1 - . 34 ) / L600  -  1 .84

SBC 36, l | l |  m Ma (Hine main enrry)

C r i t e r i a :  H -6 fee t
S '  '  1700  ps i
C  -  1821  ps i
l{ - 60 feeE
P i l l a r  l engch  -  140
P i l l a r  cen r€ rs  -  80

% -  18Zt ( .778+.222(60 /6 r )  -  J4 i9  ps i
R -  20(80+140) ,280x160 -  .34
F .S .  -  5459( l - .34 ]  /L7OO -  2 .L2

f eec
and 160 feet

f e e t
and 160 feet

feet
and 160 feet

SEC 2, tilE tttf Mf (Hine raain enrry)

C r i ce r i a :  H -8 fee t
S ,  -  1500  Ps i
C  -  1821  ps i
t{ - 60 feec
P i l l a r  l engch  -  140
P i I I a r  cen te rs  -  80

Cp  -  1821 ( .778+  . 222 (60 /8 )  )  -  4449  p r i
R  -  20 (80+140) ,260x160  -  . 34
F .S .  -  4449(L - .34 ' ) / L j00  -  1 .96

SEC 2, UE ltE l|tt (Hine nein enrry)

C r i t e r i a :  l l - 8 f eec
S '  -  2100  Ps i
C  -  1821  ps i
tf  - 60 feec
P i l l a r  l eng th  -  140
P i l l a r  cen te rs  -  80

Cp  -  1821 ( .778+  . 722 (60 /E )  )  -  4449  ps i
R  -  20 (80+140 ) , zg0x l60  -  . 34
F .S .  -  4449 (1 - . 34 ) / 2L00  -  1 .39



Cp - 18.2t( .778+.222(60/8' t )  -  4449 psi
R -  20(80+140) ,z80x l60  -  .34
F.S.  -  4449( l - .34) / t t+09 -  2 .10

SEC 2, f,B tfE ltE (Hine nrain enrry)

SgC 2, l|E f,f xE

Cr i  tcr i r  :

C r i  t e r i a :

Cr i  ter ic  :

s?.c 2, xE sr

Cr i  t e r i e  :

( l l ine oein entry)

l l  -  8 feeB
S, -  1400 Psi
C  -  1821  pc i
l f  - 60 fees
P i l l a r  l eng th  -  140  fee t
Pi l lar  center !  -  80 and 160 feet

l l  -  8 feet
S"  -  1200 Psi
C  -  1821  p r i
t f  - 60 fect
P i l l a r  l eng th  -  140
P i l l a r  cen te rs  -  80

feec
and 160 fcrt

Cp  -  1821( .778+.222(60 /8 , )  -  4449  ps i
R -  20(80+140) /80x160 -  .34
P.S.  -  4449( l - .34) /L200 -  2 .4J

SEC 2, Mf ltlf (Hine rooa)

$ -  182t ( .778+.222(60/E,)  -  4449 pr i
R - '20(80+140) /80x150 -  .34
F.S.  -  4449(L- .34r /L j00 -  1 .95

l l  -  I  feeB
S'  -  1500 Ps i
C  -  1821  p r i
lf - 60 feet
Pt l ler  lengch -  140 feeB
Piller centers - 80 and 160 fmC

(uine rooo)

H-8 fee t
S ,  -  2100  ps i
C  -  l 82 l  ps i
t{ - 60 feeE
P i l l a r  Leng th  -  140  f eec
Pl I Iar  centers -  80 and 160 fc tc



$ -  1821( .778+.222(60 /8 , )  -  4449  ps i
R -  20(80+140) /a0x t0O -  .34
F.s .  -  4449( l - .34r /zLoo -  1 .39

sEc 2, m gr (Hine nein enrry)

Cp  -  1821( .778+.222(60 /8 ) )  -  4449  ps i
R -  20(80+140) /80x160 -  .34
F .S .  -  4449(1 - .34r / t40O -  2 .1

SEC 2, f,B SE (Hine oain enrry)

C r i t e r i a :  l t - 8 fee t
S ,  -  1500  Ps i
C  -  1821  p r i
l{  - 60 feet
P i l l e r  l eng th  -  140  fee t
Pi l lar  cengers -  80 and 160 f tcc

S  -  l 82 t ( .778+  .222 (60 /8 ,  )  -  4449  p r i
R  -  20 (80+140) ,280x160  -  . 34
F .S .  -  4449 ( l - . 34 ) / 1500  -  1 .96

sEc 2, slf stf (tt ine nain entry)

H - 8 feet,
S,  -  2100 Pgi
C  -  1821  p r i
l f  - 60 feet
Pl l ler  length -  140 feet
Pi l ler  center !  -  80 end 160 fcrc

Cr i te r ie :

Cr i t e r i e !  H -E fee t
S '  -  1400  Pc i
C  -  l 82 l  ps i
l f  - 60 feet
P i l l a r  l eng th  -  140
Pi l lar  centers -  80

lI - 8 feet
S '  -  1900  Ps i
C  -  1E2 t  ps i
lJ  -  60 feec
P i l l a r  l eng th  -  140
P i l l a r  cence rs  -  80

feet
and 160 feec

feeB
and 160 feee

$ -  tSzr( .  t78+.222(60/gr)  -  4449 pr i
L  -  20(80+140) /80x160 -  .34
F.S .  -  4449( l - . 34 ) /2100  -  1 .39

SEC 2, Sl| SH SB (Hine oain encry)

C r i t e r i a :



S - 182t(.778+.222(60/Er) -  4449 pri
R- 20(80+140) r /801160 -  .34
F.3 .  -  4449( l - .34r /L900 -  1 .5 !

g8c 2' gE SE SE (tttne orin encry)

Cr i t e r i r :  H -E feeC
S'  -  1400 Pr i
C  -  l 82 l  pc i
l{ - 60 fecs
Pi l ler  length -  140 fees
Pil ler center! - 80 and 160 freB

Cp -  1E2 l ( .778+  .222 (60 /8 ,  )  -  4449  p r i
R  -  20 (80+140) /80x160  -  . 34
F .S .  -  4449( l - . 34 r /1400  -  2 .10

SEC 2, SE SB (Htne rooo)

Cr i t e r i e :  H -8 fee t
S,  -  1900 Pci
C  -  1821  ps i
l{ - 60 feec
Pi l ler  length -  140 fer t
Pil lar censers - 80 aod 160 fme

% - 182t( .778+.222(60/8r)  -  4449 pr i
R -  20(90+140)rzg0xl60 -  .34
F.g .  -  4449( t - .34r /1900 -  1 .55

SEC 2, SB SE m (Uine rooo)

Cr i ta r i r :  f , -8 feeB
3,  -  2150 Pr i
C -  1E2 l  p t i
tf - 60 fcrt
Pl,l lrr lrngth - 140 fmc
Ptllrr centort - 80 rad 160 frrg

C'  -  l82l( .778+.222(6O/Er) -  4449 prt
R -  20(80+140) /80x160 -  .34
F.S.  -  4449(1- .34) /2L5O -  1 .37


